Effect of sperm exposure time on in vitro fertilization and embryo development of bovine oocytes matured in vitro.
This study was designed to investigate the effect of sperm exposure time on the fertilization rate and subsequent developmental capacity of bovine oocytes matured in vitro. Cumulus oocyte complexes (COCs) obtained from 2 to 6 mm follicles were matured for 24 h in TCM-199 supplemented with fetal bovine serum (FBS) and hormones (FSH, LH and estradiol 17-beta). In vitro fertilization (IVF) was performed by incubating 15 to 20 matured oocytes with 1 x 10(6) percoll separated frozen-thawed spermatozoa in 1 ml of IVF-TL medium for either 4, 8, 12, 16, 20, 24 or 28 h. Following sperm exposure for different periods of times, the presumptive zygotes were co-cultured with Buffalo Rat Liver cells (BRLC) monolayers in CZB medium without glucose, a simple semi-defined medium developed for mouse embryo culture, for 3 d post-insemination and then in M199/FBS (TCM-199-HEPES supplemented with 20% heat-treated FBS and 1 mM sodium pyruvate) for 5 d. The fertilization rates differed significantly among the 7 treatment groups, with higher frequencies obtained by co-incubation of gametes for 20, 24 or 28 h (67 to 76%) than for 4, 8 and 12 h (26 to 54.5%), with 16 h (57%) being intermediate. However, the length of sperm exposure time did not significantly affect subsequent embryo development, although an increasing trend was noted from 4 h to 20 h. The number of fertilized oocytes at 3 d post-insemination cleaving to 2- to 4-cell vs 8-cell stage was not different among treatment groups. Development of 8-cell embryos to morulae and blastocysts did not differ among the treatment groups. These data suggest that the optimum duration of sperm-oocyte incubation is 24 h, and periods shorter than 16 h may result in a reduced fertilization rate.